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ln the training schoolfor medical technologists, "Information Science" is set as a specialtysubject because
it is one of the llelds in the government licensing examination To reconsider the contents of the class making
a connection with basic education, the knowledge required in the licenslmg examination was investlgated. Char-
acteristics of the questions asked in the examinations for the last 29 years were reviewed and analyzed by refer-
ring to the guidelinefor setting questions.Asa result, the settlng Of questions has been reflecting the changes
in the information technologyand environment. It isalso clari丘ed that the every item listed in the guideline
has not been asked in actualexaminations･ Another characteristic is that the examinee can hardly上申ake a
judgement without understanding the alphabetic abbreviation of terms.
In respect to the guideline for setting questions, particular items are frequently asked. However, Some of
them are questionable whether the knowledge is really needed for the operation in medical laboratory. At the
moment of this investlgation, the guideline was reviewed and examined for revision. Only addition of new
items was proposed as required knowledge for licenslng examination. However, some items should bewith-
drawnthat the necessity has become lowalongwith the change in information technology.
Imtroduction
chemistry, pathology, as well as medical englneenng.
Among them, several questions are taken丘.om in-
In the Japanese government licensing examina-　　formation science. Therefore, "Information Sci-
tion for medicaltechnologist, the questions were ence" is set as a specialty subject in the cmiculum
askedかom various丘elds related to laboratory medi-　　at most of the training schools for medical
cine, such as microbiology, physiology, serology,　technologists. The contents are basic technology
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supportlng PC and the network in relation to the
medical (Or hospital) information system. The fbr一
mer is common matter studied in an ordinary class
of information science. In recent years, the stu-
dents are accustomed to PC operation and use of the
network since elementary and junior highschoolsf
Since 2003, "Information Science" is a compulsory
subject in highschool education. Furthermore, the
information education is performed in the basic
course at most universities. Therefore, lt Seems
that the students have enough chance to acquire ba-
sic knowledge of inbrmaticsl'. In Tbhoku Univer-
sity; the class of infわrmation science is set as a re-
quired sut!3.ect by general education course
(Zengaku-kyouiku; Subjects Common across Cam -
pus) immediately after the entrance.
Nevertheless, the students hardly remember
what they have studied in those classes after their
promotion to the major COurSe. On the other hand,
they probably missed the chance to learn the docu一
meれt and data processlng techniques employlng
word processor and the spreadsheet since the litera-
cy course was discontinued according to the recon-
stitution of education programs2'. Thus, the stu-
dents'skill may have declined in the document and
data processlng necessary in the laboratory classes
and others3･4).
In the previous study, the author has investigated
the rudimentary knowledge of the students and
which matters they want to study in the class of "In-
formation Science" as a specialty subject5'. As a
result, it was clarified that the students were not
con丘dent of theirknowledge of informatics learnt so
far in high school and general education･ They
wanted to confirm their understandings in the spe-
cialty class. The students should be informed in
the earlier stage of their college life that questions
on information science are set in the licenslng
examination. It was also suggested that a contriv-
ance is needed to make students realize the necessi_
ty of informatics in the future profession6'.
Needless to say, the raison d'e^tyle for information
science as a specialty subject is setting questions in
the licenslng examination. The contents of the
class should cover what is asked in the examina_
tions･ In this study; the characteristics of setting
questions in the examinations br the last 29 years
were reviewed to clarifythe knowledge required of
the examinee･ The characteristics were analyzed
by collation with the guideline br setting questions
established in 2003.
Methods
The questions relating to the information science
and computer technology were reviewed through
back h･om the 56th (in February 2010) to 23rd (in
October 1982) government licensing examinations
(Examination was held twice a year until 1987 and
then once a year). All the questions are the multi-
ple-choice type. Although the examinee should
choose correct orwrong item out of丘ve presented
choices, it is not always one that agrees with the
glVen COnditiom Thus, the examinee has to judge
the correctness of every choice in most cases. We
classified the questions under the subject on which
the examinee requested the judgment, such as
"Choose correct one about the subject". In case of
the question just to choose co汀eCt Or Wrong Choice
extended to two or more topics, we classi丘ed it as a
composite question. Then the classified questions
were brought up to make a chronology by the sub-
ject.
Moreover, these questions werearranged by the
item listed in the guideline f♭r setting questions in
licenslng examination. The guideline classiBed the
items at three levels. The questions were classi-
fied according to the second level items, based on
the agreement with the third level items. In paral-
lel, the matter of each choice, which does not direcL
ly concern the subject of the question, was individu-
ally classified and counted. The question in which
the subject does not clearly agreewith the items en-
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tered in the guideline was classified as a composite
question. In this case, each choice wasindividually
arranged. Questions without clear correspondence
to the third level items were separately classified,
even if they correspond to the second level items,
These were separately summed up before and after
the guideline became effective in 2004.
Results and Discussion
Histo7y and trend in setting questions: In the gov -
ernment licenslng examination, 200 questions are
asked in total. The number of questions in the丘eld
of "Medical Engineenng" is annually around ten, in-
cluding infomatics. The setting of questions natu-
rally reflects the transition of the information tech-
nology and environment by age. Until 1993, Only
one question related to the computer technology
was asked in every examination, while no question
has been set through198511989. In Table 1, chro-
nology of the subjects asked in the licenslng exami-
nations since 1990 was bmught up. The automatic
analyzer for the clinical examination was developed
in 1953. In Japan, the automation in laboratory
medicine made rapid progress in 1970'S, and the丘rst
transportation system for clinicalspecimen is intro-
duced in 1985. Indeed the progress in these auto-
mations could not be achieved without the support
of the computer technology.
On such background, setting of questions in early
80's f♭r medical englneenng Were mainly concerned
with electronic circuit, signal processlng and ampliB-
cation, and safety handling of electric equipments.
Question related to the computer appeared among
those questions. In those days, the examinee was
tested whether he/she could recognize a term used
in the computer technology. In 1990'S, computer
Table l･ Chronology of the settlng questions in government licenslng eXaminationsfor medicaltechnologlSt Since 1990.
10 ����08 ��r�06 ��R�04 ��2�02 ����00 涛��98 涛r�96 涛R�94 涛2�92 涛��90 
Calculationinbinarynotation �� �� ��ﾂ� �� �� �� ��● ��ｲ� �� �� ��
Calculationofsizeofinformation ��ﾂ� �� ��ﾂ�● ��● ��ﾂ�● ��ﾂ�● ��ﾂ� �� ��ﾂ� �� ��
Datasampling ��● �� �� �� ��ﾂ� �� �� �� �� �� ��
Signalprocesslng �� �� ��ﾂ� �� �� �� �� �� �� �� ��
Logicaloperation ��ﾂ� ��● �� ��ﾂ� ��● �� �� ��ｲ� �� �� ��ﾂ�
Devices(hardware) ��● ��ﾂ� �� ��● ��ｲ� ��ﾂ�● ��ﾂ�● ��ｲ�○ ��ﾈ爾� ��ｲ�○ ��ﾂ�
Software*,OS ��ﾂ� ��● �� �� ��ｲ� ��ﾂ� ��ﾂ� ��ﾂ� ��● �� ��
Flowchartsymbols �� �� �� ��● �� �� �� ��● �� �� ��
Fileformat �� ��● �� �� �� �� �� �� �� �� ��
Computercommunication �� �� ��● ��ﾂ� ��ﾂ� �� �� �� �� ��● ��
Informationsystem,database ��● ��ﾂ� �� �� ��● �� �� ��ｲ�○ �� ��ｲ� ��
Meritpfintroducingmedicalinfor- mationsystem �� ��● �� ��ﾂ�● ��● ��● ��● �� ��ﾂ� �� ��
TTransactionsystem �� �� ��● �� �� ��○ ��ｲ� ��ｲ� ��● �� ��
TTerms,abbreviations ��ｲ� ��ｲ� �� �� ��ﾂ�○ ��ｲ�● ��ｲ� ��● ��ｲ� ��ｲ�○ ��ｲ�
Secunty ��ﾂ�● ��ﾂ� ��ﾂ�● �� �� ��ﾂ� �� �� �� �� ��
Composedquestion �� �� �� �� �� �� ��ﾂ� ��ﾈ�ﾂ�● �� ��ﾂ� ��
+ , subject of the question ; 0 , items presented as a choice
* Including programmlng language
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network was explosively popularized : in concern
with medical1aboratory, hospital information system
as internal and the Internet as external connection.
Under the circumstances, infbrmatics has been glV-
en an increased deal of weight, comlng up t0 3 ques-
tions since 1994 and 4 questions since 1998. We･
can understand the change in trend of setting ques-
tions coming丘.om the domain of computer terminol-
ogy, programmlng, network, and information securi-
ty in that order.
Comspondence between questions and guideline for
setting questions: The guideline for setting queS -
tions in government licenslng examination fわr medi-
cal technolog享st was established in 2003, and effec-
tive from 20047). It should be accepted that the
guideline shows knowledge to be acquired by the
examinee. In addition, we can consider the con-
tents to be derived kom settlng questions in the ex-
aminations until the establishment, though there
was a change by trends of the times. However;
when we analyze the characteristics of the questions
actually set in the examinations, the every item list-
ed on the guideline is not asked evenly, before or af-
ter the criteria establishment (table 2). We can
readily imaglne that this is due to the limitation of
the number of setting questions. Informatics is
just afieldinlaboratory medicine, strictly a part of
field (medical engineering) in the examination.
Thus it should be almost a limit though the number
of the questions had increased up to four. On the
other hand, each question is composed of丘ve choic-
es, and thus we can put another interpretation that a
composite question can cover this restriction by in-
directly requesting the correction judgment of each
item as the choices (table 2). Moreover, the im-
portance of the item is reasonably different from
each other.
Overal1, the subjects frequently asked in ques-
tions are as follows. (1) Judgment on the type of
peripherals such as input and output devices (hard-
ware) : this subject is asked regardless of the age.
(2) Calculation on size of information : this had
been set in every examination until 2006.
(3) Hospital information system : this is the main
reason thatinformatics exists as a specialty subject,
and has been set in every other year, Since middle of
the 90'S, With spreading of the network system (Ta-
ble 1 "Merit of introducing medical information
system"). (4) Infbrmation security : this is set in
every examination since 2005, while the Act con-
ceming Py10teCtion of Pmonal Information (Personal
Information Protection Law) had been in fわrce since
April, 2005 (Table 1 "Security").
It can be said that the actual examinations regu-
larly asked these subjects, and other items listed on
the guideline were covered in the brm of a choice,
as a part of one setting. A question composed of
choices concerning two or more items (this type is
not possible to be classi丘ed into one subject) has an
advantage for the purpose. However, number of
composed question has decreased since the guide-
line was enacted. This observation may suggest
that Examiners Committee have made effort to set
questions with consistent subject. Judging from
the frequency of settlng questions, We can assume
that these fわur subjects mentioned above are essen-
tial knowledge fわr the examinee. h addition, oper-
ating system, programmlng languages and modem
were frequently appeared at the level of choice.
Considering the design of such questions, it seems
that the examinees are demanded to know what the
term means.
Another characteristic is high1y丘equent usage of
the alphabetical abbreviations in the question
sentences. Although the understanding of a term
is essential in any field, if the examinee knows nei-
ther the abbreviation nor the term, even the judge一
ment of the correction becomes difficult in the li-
censlng examination. Therefわre, it can be said that
the understanding of terms is a hidden request for
examinees. This may be rather prerequisite condi-
tion in the examination.
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Table 2. Questions sorted according to the guideline for setting questions (Version 2003, effective since 2004). The
questions were classi丘ed according to level 2 items, based on agreement with level 3 items.
LeVell 犯UfS�"�2004-2010 �1989-2004 �1989-2010 
Subject �6��6R�Subject �6��6R�Subject �6��6R�
Basicofinformatics �6�6W�F�匁f�&ﾖ�F柳��1 ���0 ���1 ���
Ⅰnformationprocesslng 迭�0 唐�4 ��2�4 
LeVelltotal 澱�0 唐�4 ��B�4 
Hardware �5�R�0 ���1 迭�1 迭�
ⅠnputandoutputdeVices �"�1 �2�6 迭�7 
Memory ���0 �2�8 �2�8 
CommunicationdeVice ���1 ���5 ���6 
LeVelltotal �"�2 唐�24 ����26 
Software ��&�&�ﾖﾖﾆ誚ﾆ�誣V�vR�1 ���3 釘�4 釘�
OperatlngSyStem ���1 ���5 �"�6 
Application ���0 ���0 ���0 
LeveIltotaI �"�1 釘�9 澱�10 
Computernetwork �6�6W�F�觚Gv�&ｲ�0 �2�0 �"�0 迭�
Constructionofnetwork ���0 ���0 ���0 
Pmcedureforcommunication �"�2 �"�0 釘�2 
Security �2�1 ���1 �2�2 
Ⅰnternetapplication ���0 ���0 ���0 
LeveIltotal 迭�6 �"�3 途�9 
ⅠnformationprocesslngSyStem �6V蹠&�ﾆ率VG�&�6W76匁v'蒙�冶ｷR��ﾖR�0 ���1 �"�1 �2�
SeⅣer-clientsystem ���1 ���0 ���1 
LeVelltota1 ���2 ���2 ���4 
Medicalinformationsystem 陪�7�友�ﾆ匁f'&ﾖ�F柳�7�7FVﾒ�1 ���4 ���5 ���
SecuntyandpriVacy �"�0 ���0 ��C2�-0 
Systemoperation ���1 ���0 �(���1 
LeVelltotal 釘�1 澱�0 ����1 
Non-classi丘ed �6���6友W�VW7F柳��1 ���7 �"�8 辻�
Logicaloperation �2��"�迭�2 
Calculationinbinarynotation ���0 ���1 �"�1 
nleformat ���0 ���0 ���0 
Randomaccess ���0 ���2 ���2 
Batchprocesslng ���0 ���3 ���3 
Reaトtimeprocesslng ���0 ���1 ���1 
Flowchartsymbols ���0 �"�0 �"�0 
Database ���0 ���4 �"�4 
Grandtotal �26 ��"�42 天r�68 田r�
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According to the previous investigation, the top
five subjects that students wanted to study in the
class were ; Calculations in binaryand the hexadeci-
malnotation (55%) , job systems (50%) ,flowchart
symbols (45%) , RAMand ROM (37.5%) , types and
mechanisms of storage media (35%)5'. Needless
to say, students'greatest interest is on hospital in-
formation system (80%) that they had never learnt
it. Here we cannot find obvious correlation be-
tween the students'requests and the frequency of
setting questions. One possibility is to assume that
the students answered to the questionnaire without
recognlZlng the frequency of setting questions,
thoughque_S.tions askedinthe past licenslng exami-
nations were presented at the survey. Another
possibility is that they were not interested in these
topics because they are con丘dent in such ones.
Incidentally,arethe subjects askedwith high fre-
quency really essential in the clinical examination
laboratories? We naturally affirmthe necessity of
the knowledge on medical information system and
information security. Contrarily, it is hard to imag-
ine that the logical operation and the calculation in
binary notation are directly related with the workin
a clinical laboratory. Furthermore, the needs of
programmlng Or theflowchart symbolsmight be dis-
appeanng in laboratories even though the concept lS
still useful. Today, medicaltechnologists have
much less need to write a program by oneself be-
cause personal computers have comeintowide use
now.　These subjects are certainly basics of infor-
mation science, but in the present information age,
they can be taken as "common knowledge". That
is, the category of the basic education. Thus we
should reconsider the discrimination of basic inbr-
matics8･9'丘om specialized informatics･Anyway we
think that the really needed in the medical laborato-
ry are knowledge and ability to process the obtained
data, and to deal with the problem with automated
analyzers and information system.
With regard to setting of questions, it should be
remembered that questions asked in the licenslng
examination are in multiple-choice type. The ex-
amination officers have to evaluate examinee's
knowledge across the various fields of laboratory
medicine within limited time. Therefore, a writ-
ten-type test is not suitable for the purpose. Simi-
larly, it seems to be dincult to set questions related
to practical dealing with troubles, as well as data
processing or academic skills, in such type of exami-
nation.
Seven licenslng examinations were held under the
e抗cacy of the guideline for setting questions estab-
lished in 2003. At the moment of this investigation,
the guideline was reviewed and examined for
revision. According to the revising draft by adviso-
ry committee, five items are the candidates to be
added including TCPnP, system design,flowchart,
ordering system, and on-line medical report. No
item would bewithdrawnin the丘eld of information
science10'. However, in contrast to adding new
items with development of information technology,
items should be withdrawn that the necessity has
decreased along with the current of the time.
Conclusion
Alongwith the development of information tech-
nology, the number of questions asked in the licensl
lng examinations has increased as well as the sub-
jects have changed. The main subjects are the
hospital information system and the information se-
curity in last few years. In parallel, several items
are still frequently set as questions. We can as-
sume that these are the important subjects as
knowledge required br the examinee. When the
guideline for setting questions is reviewed for revi-
sion, it should be assessed from the standpoint of ac-
tual inbrmation processlng in laboratory medicine.
As new items should be added with the current of
times, it should be equally important to withdraw
items that the necessity has decreased.
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